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DETAILED ACTION 



Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 . 1 7(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on Apr. 6, 2007 has been entered. 

Response to Amendment 

The Amendment filed on Mar. 12, 2007 has been entered. Claims 6 and 7 are cancelled, 
therefore, claims 1-5, 8 and 10-18 remain pending in the current application. However, claims 2, 
4, 5 and 12 are withdrawn from consideration. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 1 03(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1, 3, 8, 10-11 and 17-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Song et al. (US 6614496) in view of Fujimori et al. (US 2003/0063244) 
further in view of Baek (US 2002/0041351) further in view of Sakamoto et al. (US 7015996). 

With respect to claims 1 and 17 (Amended) : Song et al. disclose in Figures 5, 6 and 9 a 
liquid crystal display device comprising: 

a liquid crystal element comprising: 

a front substrate (element 106) which is arranged at a front side of the liquid 

crystal element, which corresponds to a viewing screen side of the display device; 
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a back substrate (element 108) which is arranged at a back side of the front 
substrate so as to be opposed to the front substrate; 

at least one thin film transistor (element T) which is arranged on the internal 
surface of the back substrate and driven by a drive signal; 

at least one second electrode (element 70) which comprises a transparent 
conductive film arranged on the internal surface of the back substrate so as to be opposed 
to the at least one first electrode, and is connected to the thin film transistor (through 
element 66), thereby forming at least one pixel in an area where the at least one first 
electrode and the at least one second electrode are opposed to each other; 

a liquid crystal layer (element 100), comprising liquid crystal molecules, which is 
sandwiched between the front substrate and the back substrate; 

at least one reflective film (element 68), which is positioned between the second 
electrode and the internal surface of the back substrate (as shown in Figure 6D) so as to 
correspond to a part of the at least one pixel, respectively, such that a reflective portion 
for reflecting incident light and a transmissive portion (element 72), in a region other than 
the reflective portion, for transmitting incident light are formed in the at least one pixel; 

a color filter (element 104) which is provided on the internal surface of the front 
substrate so as to correspond to the at least one pixel; 

a front polarizing plate and a back polarizing plate which are arranged at the front 
side and a back side of the liquid crystal element, respectively (Column 7, lines 2-6); and 

a backlight (element 102) which is arranged at a back of the back polarizing plate. 
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Song et al. fail to disclose that at least one first electrode formed on the internal surface of 
the front substrate and that an opening is formed by removing the color filter at a position such 
that the opening corresponds to a part of the reflective portion, and that a liquid crystal layer 
thickness adjusting layer is provided in at least a region corresponding to the reflective portion 
between the front substrate and the back substrate, in order to set a thickness of the liquid crystal 
layer in the reflective portion to be thinner than a thickness of the liquid crystal layer in the 
transmissive portion and that a pair of retardation plates of l A wavelength and further that the 
liquid crystal molecules being twist-aligned by an angle in a range of 60° to 70°. 

However, Fujimori et al. disclose in Figure 16 a liquid crystal display device 
comprising one first electrode (element 46) formed on the internal surface of the front substrate 
and a color filter (element 42) at a position such that the opening (element 42') corresponds to a 
part of the reflective portion, and that a liquid crystal layer thickness adjusting layer (elements 
44al' and 44a2\ having diffusion properties) is provided in at least a region corresponding to the 
reflective portion between the front substrate and the back substrate, in order to set a thickness of 
the liquid crystal layer (element 50) in the reflective portion to be thinner than a thickness of the 
liquid crystal layer in the transmissive portion. Further, Baek discloses in Figure 6 a 
transflective display device comprising of front and rear retardation plates (elements 142 and 
1 45) of l A wavelength and respectively arranged between a front and a rear polarizing plates 
(elements 152 and 155) and the liquid crystal layer, wherein the slow axes of the retardation 
plates are perpendicular to each other (Paragraph 0081) and still further, Sakamoto et al. teach in 
Column 13 lines 23-26 the use of a liquid crystal layer in a transflective display device wherein 
the liquid crystal molecules being twist-aligned by an angle of 60°. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to construct a liquid crystal display device as taught by Song et al. 
wherein the at least one first electrode is formed on the internal surface of the front substrate and 
that the color filter comprises of openings corresponding to the reflective region in which a 
thickness adjusting layer is provided on the color filter corresponding to the openings such that 
the thickness of the liquid crystal layer at the reflective region is thinner than a thickness of the 
liquid crystal layer in the transmissive region as taught by Fujimori et al., since Fujimori et al. 
teach that in order to produce an active matrix type LCD device, a first electrode must be formed 
on the opposing substrate as the pixel electrode (Paragraph 0062) and that by forming the color 
filter have such characteristics the scattering of the light at the reflection portion can be enhanced 
(Paragraph 0146) and wherein l A wavelength retardation plates are arranged between the liquid 
crystal layer and the front and rear polarizing plates as taught by Baek, since Baek teaches that 
such configuration of the polarizing plates and the retardation plates help to prevent light leakage 
when displaying the dark state of the LCD device (Paragraph 0081) and further wherein the 
liquid crystal molecules being twist-aligned by an angle of 60° as taught by Sakamoto et al., 
since Sakamoto et al. teach that such twist of the liquid crystal molecules helps to reduce color 
shift when viewing from a position inclined relative to the direction normal to the display face 
(Column 13, lines 49-62). 

As to claims 3 : Fujimori et al. further disclose in Figure 16 that a thickness of the liquid 
crystal layer thickness adjusting layer (elements 44al' and 44a2') is set such that a thickness of 
the color filter (element 42) in the reflective portion is equal to a thickness of the color filter in 
the transmissive portion. 
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As to claim 8 : Fujimori et al. further disclose in Paragraph 0146 that the liquid crystal 
layer thickness adjusting layer comprises a transparent insulation film. 

As to claim 10 : Fujimori et al. further disclose in Figure 16 that the liquid crystal layer 
thickness adjusting layer (elements 44al' and 44a2') fills the hole (element 42') formed in the 
color filter (element 42). 

As to claim 11 : Fujimori et al. further disclose in Figure 16 that the liquid crystal layer 
thickness adjusting layer (elements 44al' and 44a2') fills the hole (element 42') formed in the 
color filter (element 42) and covers the color filter. 

As to claim 18 : Fujimori et al. further disclose in Figure 16 that a thickness of the liquid 
crystal layer thickness adjusting layer (elements 44al' and 44a2') is set such that a thickness of 
the color filter (element 42) in the reflective portion is equal to a thickness of the color filter in 
the transmissive portion and that the liquid crystal layer thickness adjusting layer (elements 
44al ' and 44a2') fills the hole (element 42') formed in the color filter (element 42) and covers 
the color filter. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Song et al. (US 
6614496), Fujimori et al. (US 2003/0063244), Baek (US 2002/0041351) and Sakamoto et al. 
(US 7015996) in view of Ha (US 2003/0160914). 

The prior arts disclose all of the limitations set forth in claim 1 , but failed to disclose that 
the reflective layer comprises a reflective surface oh which depressions and protrusions are 
formed. 
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However, Ha discloses in Figure 4 a liquid crystal display device comprising a reflective 
layer (element 19b), which comprises a reflective surface on which depressions and protrusions 
are formed. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to construct a liquid crystal display device as taught by the prior arts 
wherein the reflective layer comprises a reflective surface on which depressions and protrusions 
are formed as taught by Ha, since Ha teaches that the uneven reflective surface results in 
minimized specular reflection and improves diffusion of incident light (Paragraph 0025). 

Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Song et 
al. (US 6614496), Fujimori et al. (US 2003/0063244), Baek (US 2002/0041351) and Sakamoto 
et al. (US 7015996) in view of Ozawa et al. (US 2004/0004681). 

With respect to claim 14 : The prior arts disclose all of the limitations set forth in claim 1 , 
but failed to specifically disclose that the liquid crystal layer in the reflective portion exhibits a 
retardation of X A wavelength and the transmissive portion exhibits a retardation of 14 wavelength 
to a light transmitted through in the non electric field state. 

However, Ozawa et al. disclose in the Abstract a transflective liquid crystal display 
device wherein in transmissive display regions and the reflective display regions are set to a l A 
wavelength and a l A wavelength respectively, with no voltage applied. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to construct a liquid crystal display device as taught by the prior arts 
wherein the liquid crystal layer in the reflective portion exhibits a retardation of !4 wavelength 
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and the transmissive portion exhibits a retardation of l A wavelength to a light transmitted through 
in the non electric field state as taught by Ozawa et al., since Ozawa et al. teach that with such 
configuration of the liquid crystal layer an improved display brightness in the transmission mode 
and an excellent visibility can be achieved (Abstract). 

As to claim 15 : Baek further discloses in Paragraph 0081 that the front polarizing plate 
and the back polarizing plate are arranged such that the transmission axes thereof are orthogonal 
to each other; and 

wherein the front retardation plate is arranged so as to cancel the retardation provided to 
the light transmitted therethrough by the liquid crystal layer in the non electric field state. 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Song et al. (US 
6614496), Fujimori et al. (US 2003/0063244), Baek (US 2002/0041351), Sakamoto et al. (US 
7015996) and Ozawa et al. (US 2004/0004681) in view of Iijima (US 2002/0154257), 

The prior arts disclose all of the limitations set forth in the previous claims, but failed to 
disclose that a scattering reflective plate is arranged between the front polarizing plate and the 
liquid crystal layer. 

However, Iijima further discloses in Figure 20 a scattering reflective plate (element 16) 
arranged between the front polarizing plate (element 13) and the liquid crystal layer (element 4), 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to construct a liquid crystal display device as taught by the prior arts wherein a 
scattering reflective plate is arranged between the front polarizing plate and the liquid crystal 
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layer as taught by Iijima, so that the image light of the display is uniformly scattered towards the 
viewer. 

Response to Arguments 
Applicant's arguments with respect to all claims have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to W. Patty Chen whose telephone number is (571)272-8444. The 
examiner can normally be reached on 8:00-5:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David C. Nelms can be reached on (571)272-1787. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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